Organometals induce platelet aggregation and inorganic metal ions such as Cd 2+ or Pb 2+ sensitise human blood platelets to aggregating agents and this action is associated with the liberation of arachidonic acid and eicosanoid formation. The same mechanism is obseed using human leukaemia cells (I-60) when treated with MeHgCI or Et3PbCI. The fatty acid liberation within human platelets and HL-60 cells could only be inhibited with phospholipase A 2 inhibitors of different specificity.
INTRODUCTION
The cascade of arachidonic acid liberation and its metabolisation becomes more and more hnportant within physiological and pathological processes. With regard to immunological and inflammatory reactions there are some hints for the involvement of xenobiotics in these mechanisms.L2 Cd 2+ ions sensitise human blood platelets to aggregating agents 3 and the organometallic compounds methylmercury (MeHgC1), triethyllead (Et3PbCI) and triethyltin induce platelet aggregation. 4"6 This activation of platelets is associated with the liberation of arachidonic acid and eicosanoid formation. As these metals accumulate in the environment 7 and the biosphere s the effects of these compounds and their ability to increase lipid mediators of inflammatory reactions are of great interest. The possible induction of the cellular lipid metabolism by xenobiotics and the following increase of available precursors of lipid mediators could possibly lead to immunotoxic effects.
These experiments gave a greater insight into the mechanism by which the lipid metabolism is affected. The results shown here corroborate the assumption that the activation of phospholipase A 2 is at least partly triggered via a G-protein.
MATERIALS & METHODS
Chemicals Quinacrine and p-bromophenacylbromide (pBPB) were obtained from Serva (Heidelberg) . The calcium ionophore A 23187, pertussis toxin and fMet-Leu-Phe (fMLP) were from Sigma (Munich), the pertussis toxin B subunit was from List Biological Laboratories (Campbell, USA) and the SIL G Polygram thin-layer plates were from Macherey & Nagel (DOren). The [l-14C]-arachidonic acid (2.07 GBq/mmol) and [3H]-arachidonic acid (3.66TBq/mmol) were purchased from Amersham (Braunschweig). All other chemicals were of analytical grade and solvents for HPLC were obtained from Promochem (Wesel).
Platelet-rich plasma and determination of aggregation Fresh human blood from healthy donors (3.8% citrate/blood, 1:9, v/v) was centrifuged at 340 g for 10 min at 22C to get platelet-rich plasma (PRP). Donors must have abstained from all drugs for more than 2 weeks. Platelet-poor plasma was prepared by further centrifugation of the remaining blood at 5 000 g for 15 rain at 4C. After counting the platelets in PRP their number was adjusted with autologous platelet-poor plasma to 300 000/pl. PRP was added to each cuvette, stirred at 1 000 rpm at 37C and the light transmission during aggregation was monitored by use of an Elvi aggregometer. Heavy metal compounds were added as aqueous or ethanolic solution to give the concentrations indicated.
Preparation of [HJ-arachidonic acid 
Fatty acid liberation and lipid remodelling in HL-60 cells
In another set of experiments without prelabelling of the cells, the fatty acid composition of the cellular lipids were charactedsed by HPLC. When HL-60 cells were treated with lower concentrations of the xenobiotic for longer periods of time, a loss of fatty acids within the phospholipids was obvious, although no free arachidonic acid could be detected. All liberated fatty acids were re-esteritied continuously back into the phospholipids or triacylglycerols. The re-incorporation into triacylglycerols reveals information on nearly all of the fatty acids present in the cell. Above all, the non-cytotoxic concentration of Et3PbCI (0.5 txM) induced a substantial transfer from cellular phospholipids to triacylglycerols not only of arachidonic acid but also of linoleic, oleic and palmitic acid as shown in Fig. 1 Fig. 3 can be affected by various stimulators from outside the cell 2-22 and may affect each other. The substances produced as the result of phospholipase A2 activity, i.e. the eicosanoids and the platelet activating factor, have been studied as potent mediators of immunological reactions. 19, 23, 24 The enhanced production of PAF as well as the rise in intracellular calcium concentration could be demonstrated in our laboratory. 2, 2 The concentrations of organic lead used in the experiments come close to those in normal human brains as reported by Nielsen et al. (1978) . They have found organic lead in quantifies up to 50 ng Pb/g wet weight and the lowest amount used to stimulate HL-60 cells was 70 ng Pb/ml. Such low concentrations of lead compounds are able to induce enzyme activities as shown here or reported elsewhere. 27 / PAFI E,C, Stimulation of Phospholipase A 2 (PLA2) by heavy metal compounds (G)) leads to potent cell stimulators such as free arachidonic acid (fAA) and subsequently to the eicosanoicls (pmstaglandins, leukotrienes, thmmboxanes) and/or via the lysophospholipids (IPL) to the platelet-actJvating factor (PAF). These cellular signalling mediators induce other phospholipases via membrane receptors such as phospholipase C (PLC) or phospholipase D (PLD). PLD mainly hydmlyses phosphatidylcholine to give phosphatidic add (PA). PLC hydrolysis of phosphatidylinositolbisphosphate yields diacylglyceml (DG) and inositol triphosphate (IP3). Whereas DG stimulates protein kinase C (PKC), the IP 3 regulates intmcellular calcium concentration. 1T = increased parameters after heavy metal treatment.
A large number of hnportant cellular processes, such as lipid mediator release or membrane functions, are dependent on signal transduction mechanisms that could be induced by physiological agents. On the other hand, more .and more evidence arises that xenobiotics, e.g. heavy metal compounds, may be involved in immunological reactions or in hypersensitisation of organisms to natural products 2,2s by lowering the threshold of cellular sensibility possibly via inducing the phospholipase A 2 to a higher level of basal activity.
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